Abstract. The Eph family of receptor tyrosine kinases has emerged as one of the pivotal regulators of tumor angiogenesis. EphA1, the first identified member of the Eph receptor family, has been found to be overexpressed in several types of human tumors. A recent report indicated that EphA1 was overexpressed in hepatocellular carcinoma (HCC) and that elevated expression of EphA1 can promote proliferation of HCC cells through stimulation by exogenous Ephrin-A1. To investigate the role of EphA1 in angiogenesis and progression of HCC, we down-regulated EphA1 by RNA interference (RNAi) technology, in an HCC-derived cell line with a high level of EphA1 expression. We established a stable knockdown clone named SiEphA1/Huh-7. The knockdown resulted in decreased proliferation of Huh-7 cells, as well as decreased motility and invasion capability in vitro. siRNA-based EphA1 knockdown also downregulated the expression of vascular endothelial growth factor (VEGF) and matrix metalloproteinase (MMP)-2 and -9. Interestingly, the suppression of EphA1 expression in Huh-7 cells reduced their outgrowth when inoculated in the subcutaneous space in the flank of nude mice, presumably through angiogenesis inhibition since microvessel density was found to be inhibited.
Introduction
Hepatocellular carcinoma (HCC) is the fifth most common tumor worldwide and the third cause of cancer-related deaths, with more than half a million new cases each year (1) . The poor prognosis is due to the high invasion and metastatic ability. Angiogenesis is known to play a vital role in tumor growth, invasion, and metastasis (2) (3) (4) . Therefore, understanding the molecular mechanisms that regulate angiogenesis in hepatocellular carcinoma (HCC) may provide novel targets for cancer treatment. Endothelial cell receptor tyrosine kinases (RTK) have been recognized as critical mediators of angiogenesis. Among these are the vascular endothelial growth factor (VEGF) receptor, Tie, and Eph RTKs (5) . The functions of both VEGF/VEGF receptor and angiopoietins/ Tie receptor families in vascular development and angiogenesis are well studied. The Eph receptor tyrosine kinase family, however, represents a new class of RTK, and their role in carcino-genesis and tumor angiogenesis is only beginning to emerge.
The role of the Eph family of receptors are well studied initially in the nervous system, especially in patterning the developing hindbrain rhombomeres, axon pathfinding, and guiding neural crest cell migration, as well as in biological processes during embryogenesis (6) . Their function in carcinogenesis and tumor angiogenesis is receiving increasing attention. Overexpression of Eph receptors and Ephrins have been found in a variety of cancers including breast (7), prostate (8) , lung (9) , tongue (10), colon (11) , gastric (12) , esophageal tumors (13) , as well as in melanoma (14) , cervical (15) and ovarian (16) cancer and malignant mesothelioma (17) . At the same time, antitumor and antiangiogenesis gene therapy targeted to the Eph family have shown great potential. Blockade of EphA2 activity using soluble EphA2-Fc can inhibited tumor angiogenesis and progression of ASPC-1 human pancreatic carcinoma xenografts, and restrained growth and metastasis of orthotopic human pancreatic ductal adenocarcinoma (18) . Soluble EphA2-Fc or EphA3-Fc treatment of 4T1 tumors transplanted into syngeneic Balb/c mice resulted in decreased tumor volume and microvascular density within the tumor (19) . Small interfering RNA-mediated ephrin-A1 knockdown in metastatic mammary tumor cells significantly reduced tumor-induced endothelial cell migration in vitro and microvascular density in vivo (20) .
EphA1, as the first Eph receptor identified, was found expressed in erythropoeitin producing hepatoma cells (Eph) (21) . Overexpression of EphA1 has been described in prostate We also found that EphA1 suppression is associated with downregulation of VEGF, but not Ang-2. In addition, the expression of matrix metalloproteinase-2 (MMP-2) and matrix metalloproteinase-9 (MMP-9) was found to be down-regulated in EphA1 suppressed Huh-7 cells. These changes may represent a mechanism for the EphA1-dependent angiogenesis and invasiveness we observed. The current results indicate that EphA1 mediates progression and angiogenesis of HCC, and suggest that gene therapy targeted to EphA1 can be used as a promising means for the treatment of HCC.
Materials and methods
Cell culture and animals. Human hepatocellular carcinoma cell line, Huh-7 was obtained from the Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, was grown in RPMI-1640 medium with 10% fetal calf serum (FCS). Male, 6-8-week old, athymic mice (BALB/c nu/nu) were purchased Animal Experimental Center of Slaccas (Shanghai, China), and were maintained under conditions free of specific pathogens.
Design and preparation of siRNA plasmid. For designing an siRNA targeting EphA1, the sequence AAGGAGACC TTCAACCTTCTG corresponding to nucleotides 442 to 462 of the human EphA1 mRNA (GenBank TM sequence NM 005232), was selected. Synthetic sense and antisense oligonucleotides (BoAsia, Co., Shanghai), constitute the template for generating RNA composed of two identical 19-nt sequence motifs in an inverted orientation, separated by a 9-bp spacer to form a double strand hairpin of siRNA, then annealed to generate double-stranded DNAs and ligated into the linearized empty vector pSilencer 2.1-U6 (Ambion, Austin, TX). As a negative control, a plasmid was designed to encode a hairpin RNA containing the same sequence but scrambled, as an siRNA plasmid (sequence TAACTCGACCATGAGCT GCAC. This sequence was shown by BLAST search not to share sequence homology with any known human mRNA.
Transfection. Transfection of plasmid DNAs into Huh-7 cells was done using Lipofectamine (Invitrogen). Briefly, a total of 2x10 5 cells were seeded into each well of a six-well tissue culture plate (Costar Corning Inc., NY). When the cells were 70-80% confluent, the cells were transfected using 2 μg DNA mixed with 5 μl Lipofectamine in 1 ml medium without serum and antibiotics. The cells were incubated for 24 h, and then 1 ml medium containing 10% serum was added into each well. The cells were cultured and selected in medium containing 10% serum and 3 mg/ml G418 (Invitrogen) for at least 3 weeks until the non-transfected Huh-7 cells cultured in the control wells were all dead. The stable transfectants, obtained by transfecting the EphA1 siRNA plasmid or scrambled plasmid into the Huh-7 cells, were designated siEphA1/Huh-7 cells and scrEphA1/Huh-7 cells, respectively.
Reverse transcriptase-polymerase chain reaction (RT-PCR)
analysis. Total RNA was isolated from 10-cm tissue culture dishes when cells were 85-95% confluent using the TRIzol Reagent (Life technologies, Inc., Frederick, MD) with slight modifications to the recommended protocol. The cDNA synthesized by reverse transcription was amplified using specific sets of primers for human EphA1 5'-GGAGGCAG ACAACAGTGTCA-3' (sense) and 5'-GAACAATGCCACC TTGGAGT-3' (antisense), for VEGF 5'-AGCTACTGCCA TCCAATCGC-3' (sense) and 5'-GGGCGAATCCAATTCC AAGAG-3' (antisense), for Angiopoietin-2 5'-GGAAGACA AGCACATCATCC-3' (sense) and 5'-AGTAAGCCTGATT CCCTTCC-3' (antisense), for MMP-2: 5'-CTCTCCTGACA TTGACCTTGGCAC-3' (sense) and 5'-AAAAACTTACTC GCTGGACATCAGGG-3' (antisense), for MMP-9: 5'-GGC ATCCGGCACCTCTATGGTCC-3' (sense) and 5'-GCCA CTTGTCGGCGATAAGGAAGG-3' (antisense), for GAPDH 5'-GTCAACGGATTTGGTCTGTATT-3' (sense) and 5'-AGTCTTCTGGGTGGCAGTGAT-3' (antisense). PCR for EphA1 was performed at 95˚C for 30 sec, at 5˚C for 30 sec, and at 72˚C for 90 sec, for 27 cycles. PCR for VEGF and Angiopoietin-2 was performed at 95˚C for 30 sec and 68˚C for 2 min for 32 cycles. PCR for MMP-2 and MMP-9 was performed at 95˚C for 30 sec, at 58˚C for 30 sec, and at 72˚C for 90 sec for 30 cycles. The PCR products were stained with SYBR-Green I M (Molecular Probes, Eugene, OR). The expression level of each gene mRNA was adjusted by the level of glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA and expressed as the ratio to the GAPDH mRNA.
Western blot analysis. The parental, siEphA1/Huh-7 and scrEphA1/Huh-7 cells were plated in 60-mm dishes and allowed to adhere for 24 h, then confluent cultures were harvested, and lysed with lysis buffer (5 mmol/l EDTA; 300 mmol/l NaCl; 0.1% Igepal; 0.5 mmol/l NaF; 0.5 mmol/l Na 3 VO 4 ; 0.5 mmol/l phenylmethylsulfonyl fluoride; and 10 μg/ml each of aprotinin, pepstatin, and leupeptin; Sigma, St. Louis, MO). After centrifugation at 15,000 g for 30 min, the supernatant was analyzed for protein content using the Bradford reagent (Bio-Rad). Samples were adjusted to equal protein concentration and volume, and subjected to 8% sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). Separate proteins were transferred to polyvinylidene difluoride (PVDF) membranes (Millipore, Bedford, MA) followed by blocking. The membranes were incubated with primary antibody against EphA1 (1:500 Santa Cruz), followed by incubation with HRP-conjugated secondary antibody (1:1000 dilution, Zymed). The specific protein was detected using a SuperSignal protein detection kit (Pierce, USA). For quantification, the bands were scanned into AlphaImager 3400 (Alpha Innotech, San Leandro, CA) and normalized by dividing the measured density of protein bands by the density of ß-actin control bands from corresponding cell lysates. The protein expression of other targets was performed using the same procedures described above and the primary antibodies used were: anti-VEGF (1:500; Santa Cruz), anti-ang-2 (1:500; Santa Cruz), anti-MMP-2 (1:500; Santa Cruz), anti-MMP-9 (1:500; Santa Cruz), and anti-ß-actin antibodies (1:1000, Sigma).
MTT assay. Growth inhibition of siEphA1/Huh-7 cells was evaluated using a 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT, Sigma) assay and was assessed at 24, 48 and 72 h. Briefly, Huh-7 cells, siEphA1/Huh-7 and scrEphA1/Huh-7 cells were plated in 96-well plates and grown overnight. In all 20 μl MTT (5 g/l) was added into each well for 4 h. After the medium containing MTT was absorbed, the formazan crystals were dissolved in 200 μl of dimethyl sulfoxide (DMSO, Sigma). The absorbance was recorded using a Teacan 96-well spectrophotometer at wavelength of 490 nm, with the absorbance of Huh-7 cells as the reference. The data are presented as the means ± SD, derived from triplicate samples of at least three independent experiments.
In vitro invasion and migration assay. Transwell filters (Costar, USA) were coated with matrigel (Becton-Dickinson, Bedford, USA; 4 mg/ml, 60-80 ml) on the upper surface of polycarbonic membrane (diameter 6.5 mm, pore size 8 mm). After incubating at 37˚C for 30 min, matrigel became solidified and served as the extracellular matrix for cell invasion analysis. Harvested cells (1x10 5 ) in 100 μl of serum-free DMEM were added into the upper compartment of the chamber. A total of 200 ml conditioned medium derived from NIH 3 T 3 cells was used as a source of chemoattractant and placed in the bottom compartment of the chamber. After 24 h of incubation at 37˚C with 5% CO 2 , the medium was removed from the upper chamber. The non-invaded cells on the upper side of the chamber were scraped off with a cotton swab. The cells that had migrated from matrigel into the pores of the inserted filter were fixed with 100% methanol, stained with crystal violet, mounted and dried at 80˚C for 30 min. The number of cells invading through the matrigel was counted using three randomly selected visual fields from the central and peripheral portion of the filter by an inverted microscope at x200 magnification.
In a similar fashion, the migration assay of SiEphA1/ Huh-7 cells was evaluated on coated 24-well transwell chambers with Matrigel™. ScrEphA1/Huh-7 cells and Huh-7 cells were used as controls. Cells, media, experimental conditions and analysis performed were similar to those of invasion assays. Triplicate assays were performed for each group of cells in both invasion and migration assays and results are expressed as means ± SD. Subcutaneous tumor xenograft model. All protocols involving animals were reviewed and approved by the Ethics Review Committee of Wenzhou Medical College. Six to eight-week old male BALB/c nude mice were used for for growth of subcutaneous tumors. Cells ( 10 7 ) were injected in the flank of a mouse in a serum-free medium mixed with an equal volume of Matrigel. After 28 days, the xenograft was removed, cut into slices with the same volume, and then implanted into the right flank of three experimental groups of six animals per group. The tumors were removed on day 35. Tumor size was measured twice weekly with calipers. Volumes of tumors were determined using the formula, volume = width 2 x length x 0.52. Harvested tissues were fixed in 10% buffered formalin, and embedded in paraffin for further analysis.
Evaluation of microvessel density. Microvessel density (MVD) of the tumours was evaluated simultaneously by two independent observers according to the methods described by Weidner et al (28) . Briefly, after immunostaining with anti-CD34 monoclonal antibody (diluted 1:50; Dako), the tumors were first screened at a low power (x40) to identify areas of the highest MVD. Counts were taken in the 5 highest MVD areas at a high power (x200, 0.74 mm 2 per field). Microvessels that stained positively with anti-CD34 antibody, were counted in 5 microscopic fields of the neovascularization with the highest density. The mean value of the fields counted by each observer was considered the MVD of an individual tumor.
Statistical analysis.
A commercially available software package SPSS12.0 was used for statistical analysis. Oneway analysis of variance (ANOVA) and ¯2 best was used to analysis the significance between groups. The LSD method of multiple comparisons with parental and control groups was used when the probability for ANOVA was statistically significant. Statistical significance was determined at the level of p<0.05. (25) . We specifically suppressed EphA1 expression in Huh-7 cells by RNAi technology. Huh-7 cells were transfected with the constructed plasmid encoding siRNA targeting to EphA1 and with a negative control plasmid containing a random scrambled sequence, respectively. The stable transfectants with EphA1 siRNA (SiEphA1/Huh-7) and scrambled random sequence siRNA (ScrEphA1/Huh-7) were established by G418 selection. To examine the efficiency for silencing EphA1, we detected the level of mRNA expression in the transfectants (Fig. 1A) . The reverse transcription PCR (RT-PCR) data showed that the level of EphA1 mRNA was significantly decreased in SiEphA1/Huh-7 cells as compared with Huh-7 cells (P<0.01), while there was no difference between the ONCOLOGY REPORTS 23: 563-570, 2010
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ScrEphA1/Huh-7 cells and Huh-7 cells (P>0.05, Fig. 1B) . Furthermore, Western blot analysis was used to confirm the result of RT-PCR. The quantitative analysis of EphA1 protein showed that the expression level of protein of EphA1 in SiEphA1/Huh-7 cells was decreased by 76%, whereas the negative control plasmid did not affect the expression of EphA1 protein (Fig. 1C) .
Suppression of EphA1 induces inhibition of VEGF, MMP-2 and MMP-9 expression.
EphA1, VEGF and Angiopoietin-2 are all members of the endothelial cell receptor tyrosine kinase (RTK) family, which have been recognized as critical mediators of tumor angiogenesis. The functions of VEGF and Angiopoietin-2 and their reciprocity in HCC are well studied (39) . We tested the mRNA and protein level of VEGF and Angiopoietin-2 in Huh-7 cells with normal and suppressed expression of EphA1. The results show that knockdown of EphA1 results in suppression of VEGF mRNA (P<0.01), whereas the scrambled siRNA did not (P>0.05, Fig. 2A ). The expression of Ang-2 mRNA in SiEphA1/Huh-7 cells was not significantly different from that in Huh-7 cells and ScrEphA1/ Huh-7 cells (P>0.05) (Fig. 2B) . Similar results were found at the protein level. Western blot analysis showed a significant down-regulation of VEGF in SiEphA1/Huh-7 cells by 35% (P<0.01, Fig. 3A ). Ang-2 was not found to be regulated (Fig. 3B) .
In addition, we evaluated the protein expression of several metastasis indicators which have been previously shown to be associated with Eph receptors in several tumor types. RT-PCR results show a 55 and 42% decrease in MMP-2 and MMP-9, respectively, in SiEphA1/Huh-7 cells (P<0.01). Protein data paralleled these findings (62 and 48%, respectively, P<0.01).
Down-regulation of EphA1 in Huh-7 cells inhibits invasion and migration in vitro.
We evaluated whether downregulation of EphA1 expression would alter the ability of Huh-7 cells to invade into Matrigel, a solubilized seminatural basement membrane preparation extracted from the EHS mouse sarcoma. The invasiveness of SiEphA1/Huh-7 cells was assessed using Matrigel coated transwell invasion chambers as described in Materials and methods. The 24-h invasion by SiEphA1/Huh-7 cells was inhibited to 78% of the level of Huh-7 cells (P<0.05, Fig. 4A ). Invasion of ScrEphA1/Huh-7 cells was similar (103%) to the parental Huh-7 cells. Parallel experiments were performed in triplicate and membranes used for the invasion assays were stained with 0.2% crystal violet and mounted on glass microscope slides. Representative sections are shown at x200 magnification (Fig. 4) .
To study the effect of siRNA EphA1 transfection on migratory capacity of the cells, parental and transfected cells were seeded on transwell chambers with uncoated filters. After 24 h of incubation, the motility potential of SiEphA1/ Huh-7 cells was found to be strongly inhibited ( Fig. 4B ; P<0.05). Parallel experiments were performed in triplicate and membranes used for the migration assays were prepared, as described above and shown in Fig. 4B .
Cell proliferation assay. We subsequently determined the proliferation of SiEphA1/Huh-7 cells, ScrEphA1/Huh-7 and parent Huh-7 cells. As shown in 
Growth retardation of the Huh-7 cell xenografts by knockdown of EphA1.
The in vitro experiments have demonstrated that silencing EphA1 expression can efficiently inhibit Huh-7 cell proliferation, and down-regulate motility and invasion of Huh-7 cells. Therefore, we further investigated the effects of EphA1 knockdown by siRNA technology on tumor growth in vivo. To that end we used nude mice and injected the Huh-7 variants subcutaneously for growth of xenograft tumors. All mice were monitored every 7 days for 5 weeks, and the tumor volumes were measured and compared. At day 35, the mean tumor volumes of the different groups was 994±198, 1599±209, 1526±256 mm 3 , respectively for SiEphA1/Huh-7, ScrEphA1/Huh-7 and Huh-7 cells. This indicates a signi-ficant tumor growth inhibition by knockdown of EphA1 (P>0.05, Fig. 6A ).
To assess the microvessel density, tumor sections were immunostained with antibody against the endothelial cellspecific marker CD34 (Fig. 6B) . Quantification of CD34 staining revealed a significantly decreased microvessel density in SiEphA1/Huh-7 xenografts as compared with ScrEphA1/ Huh-7 cells xenografts (P<0.01) and Huh-7 cell xenografts (P<0.05). Thus, EphA1 RNAi significantly suppressed tumor growth and MVD in nude mice in comparison with control, indicating that targeting EphA1 by RNAi can exert a strong antitumor and antiangiogenesis effect in vivo.
Discussion
Accumulating evidence demonstrates that an elevated expression of Eph receptors is positively correlated with the growth of solid tumors. However, the function of this family of receptor tyrosine kinases in carcinogenesis and tumor angiogenesis has just begun to be investigated. Recent studies have indicated that overexpression of the EphA1 receptor was found in HCC, but reports characterizing the role and mechanism of EphA1 in progression and tumor angiogenesis of HCC are still lacking. In this study, we suppressed EphA1 expression in Huh-7 hepatocellular carcinoma cell lines (SiEphA1/ Huh-7 cells), and we found that this attenuation of EphA1 expression is associated with a decline in cell proliferation (P<0.05), cell motility (P<0.05) and cell invasiveness (P<0.05).
In vivo, we found that tumor growth of SiEphA1/Huh-7 cells was significant retarded relative to ScrEphA1/Huh-7 (P<0.01) and Huh-7 cells (P<0.01). In addition, the microvessel density in SiEphA1/Huh-7 tumors was lower than in ScrEphA1/Huh-7 (P<0.05) and Huh-7 tumors (P<0.05). In addition, we found that silenced EphA1 expression was associated with reduced expression of VEGF protein, but not Ang-2 protein. We also found reduced expression of MMP-2 and MMP-9 in SiEphA1/Huh-7 tumors.
In gene function studies, the specific knockdown of target genes without affecting other genes is critically important. RNAi mediated by siRNA and shRNA is a specific genesilencing technology. We used this technology to construct the EphA1 siRNA expression vector pSilencer 2.1-U6/ EphA1siRNA for transfection into the Huh-7 hepatocellular carcinoma cell line. We established two stably transfected cells, the SiEphA1/Huh-7 and ScrEphA1/Huh-7 cell lines. SiEphA1/Huh-7 cells significantly reduced EphA1 mRNA expression, whereas ScrEphA1/Huh-7 did not. We postulate that positional effects (29, 30) and variance in the secondary structure of the nucleotide sequence at different sites (31, 32) played a role in the different inhibitory effects of the siRNA targeting the same gene. To test the silence effect of EphA1 expression, we used RT-PCR and Western blotting methods. The results showed the pSilencer 2.1-U6/ EphA1siRNA can inhibit EphA1 protein (76%) and mRNA (85%) expression in Huh-7 cells.
It is now widely recognised that angiogenesis plays a pivotal role in the development of solid tumors, including HCC (33, 34) . Endothelial cell receptor tyrosine kinases (RTK), which include VEGF receptors, Tie receptors and ephrins/Eph receptors, have been recognized as critical mediators of angiogenesis. It has been reported that VEGF and Ang-2 were highly expressed in HCC, and overexpression of VEGF and Ang-2 significantly enhanced HCC tumor development and angiogenesis (35) (36) (37) . Recent studies showed that EphA1 and its ligand ephrin-A1 are overexpressed in HCC tumors and cell lines, but their functions in carcinogenesis and angiogenesis of HCC are unknown. Tumor angiogenesis requires high a degree of cooperation between various cell types and several angiogenic factors involved. 
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The cooperation of angiogenic factors has been reported in previous studies. Yoshiji et al reported that VEGF and basic fibroblast growth factor (bFGF) showed a synergistic effect on HCC development and angiogenesis (38) . They also revealed that VEGF and Ang-2 have a synergistic effect on HCC development and angiogenesis, and Ang-2 plus VEGF induced tumor development was markedly attenuated by treatment with neutralising monoclonal antibodies against VEGF receptors (39) . In addition, Chen et al indicated that blockade of EphA-class receptor activation can inhibit several VEGF-mediated angiogenic processes, including migration, assembly, sprouting, survival, and corneal/retinal angiogenesis (40, 41) . In this study, we found that restraining the expression of EphA1 receptor can dramatically decrease the expression of VEGF mRNA and protein, but no obviously influence was found in the expression of Ang-2 mRNA and protein. Our research demonstrated that the role of EphA1 in HCC concerns VEGF but not Ang-2.
A good correlation has been found between the expression of MMPs and the invasive ability of malignant tumors, including HCC (42, 43) . Among the MMPs, MMP-2 and MMP-9 are reported to be overexpressed in HCC (44, 45) . Furthermore, in a previous study, Mayoral et al confirmed that MMP-2 and MMP-9 were up-regulated in Huh-7 cells, and their higher expression was correlated with cell migration (46) . The relationship between MMPs and other angiogenic factors in tumor development and angiogenesis have been well studied. MMP-9 was found to be up-regulated by Ang-2 in the presence of VEGF, whereas Ang-2 alone did not show such an effect in endothelial cells in vitro (47) . Moreover, MMP-9 has been shown to be a trigger of the angiogenic switch during carcinogenesis, and a synthetic inhibitor of VEGF signalling impaired this angiogenic switch as well as tumor growth (48) . In another study, significant upregulation of MMP-2 was found in the Ang-2 plus VEGF overexpressing tumour and induction of MMP-2 and MMP-9 by Ang-2 plus VEGF may also contribute to HCC development and angiogenesis (39) . We used RNAi technology to down-regulated the EphA1 expression in Huh-7 cells, and subsequently assessed MMP-2 and MMP-9 expression. The result showed that mRNA and protein expression of these two genes were both decreased. Combined with the results that down-regulation of EphA1 expression in Huh-7 cells can effectually weaken the invasive and motility ability, we presumed that the invasion and motility in HCC involve MMP-2 and MMP-9 function.
In our study, we have shown that inhibition of endogenous EphA1 using siRNA techniques reduced the proliferation of HCC cells. This was correlated to the retardation of the growth of SiEphA1/Huh-7 cell xenografts. Previous research have indicated that inhibiting the activity of EphA receptor can inhibited tumor angiogenesis and tumor growth in vivo, and this inhibition of tumor growth correlated with decreased vascular density and tumor cell proliferation (18) . Similarly, we found that microvessel density (MVD) of xenografts was significantly reduced in SiEphA1/Huh-7 tumors as compared to ScrEphA1/Huh-7 and Huh-7 based tumors. One of the strongest stimulatory angiogenic factors, VEGF overexpression in the HCC xenograft model, resulted in increased neovascularization and tumor size (35) . Taken together, our study presents the role of EphA1 in tumor growth and angiogenesis, and its contribution is suggested to involve VEGF.
